INTRODUCTION
============

*Listeria monocytogenes* is a Gram-positive bacillus that causes listeriosis, a rare (incidence of 0.7/100.000; 12/100.000 in pregnant women) but potentially fatal infection.[@B001] An increased prevalence of listeriosis has been reported in the last two decades in several European countries, including Spain (with an incidence of 0.75/1000 pregnancies between 2005 and 2010).[@B002]^,^[@B003]

Sporadic and outbreak-related cases are linked to the consumption of food contaminated with *Listeria* spp.[@B004] During pregnancy, Listeria infection occurs more frequently in the third trimester (66%), and in most cases, the maternal sickness is usually mild with non-specific symptoms (fever, flu-like syndrome, plus abdominal and back pain) or even asymptomatic.[@B005] The fetal and neonatal complication becomes less frequent as the gestational age increases. However, the complication may be represented by preterm birth (≈ 65%), early onset neonatal sepsis (≈ 60%), and fetal loss (≈ 25%).[@B006]

Regarding the late stillbirth (after 28 weeks of gestation), the ethiopathogenic role of the maternal listeriosis is not fully understood due to the scarcity of published articles on this issue.[@B007] It is hypothesized that after ingestion of the contaminated food, the Listeria enters into the bloodstream through bacterial translocation, and then disseminates, having a particular predilection for the fetoplacental unit, causing fetal infection.[@B008]

The intracellular growth of *L. monocytogenes*, the administration of antibiotics during the delivery, and the parental position opposing to the fetal autopsy performance and microbiological investigation hamper the study of the role of listeriosis as the cause of stillbirth.

In this work, we report an antepartum stillbirth at 29 weeks of gestation secondary to maternal infection by *L. monocytogenes*. The thorough clinical and anatomopathological description of our case may contribute to the improvement of the knowledge of this entity.

CASE REPORT
===========

A 37-year-old pregnant woman (29 weeks of gestation) was attended in the Emergency Department because of a premature labor. She complained of abdominal pain, fever, and loss of dark amniotic fluid over the last hour. The day before, she attended the physician complaining of a decrease in fetal movements, but fetal distress was ruled out with the aid of the cardiotocography and fetal ultrasonography.

However, on admission, a new cardiotocography was performed and revealed prolonged fetal bradycardia (70 bpm). Therefore, a cesarean section was promptly performed. The neonate was born extremely hypotonic with intense mucocutaneous pallor without respiratory movements. The heart auscultation revealed asystole. Unsuccessful advanced resuscitation maneuvers were performed for 10 minutes. The Apgar score at 10 minutes was zero, and cardiac electric activity remained asystole. The maneuvers were withdrawn, and the newborn was considered dead.

Neonatal blood analysis showed severe acidosis (pH= 6.8), anemia with a hemoglobin of 7 g/dL (reference range \[RR\]: 12-16 g/dL), and hematocrit 23% (RR: 35-47%). A complete blood count and biochemistry analysis of the mother showed anemia with hemoglobin of 6.7 g/dL (RR: 12-16 g/dL), leukocytosis of 16.3 × 10^3^/mm^3^ (RR: 4-11 × 10^3^/mm^3^), and serum C-reactive protein of 59 mg/L (RR: 0-5 mg/L). Antibiotic regimen with cefazolin was started. The Kleihauer-Betke test did not detect fetal hemoglobin in the maternal bloodstream.

AUTOPSY FINDINGS
================

The ectoscopic examination revealed a well-formed male newborn weighing 1500 g. After the thoracic cavity overture, multiple pulmonary hemorrhagic foci were found and bilateral mild pleural effusion was drained. Cerebral examination showed a massive bilateral intraventricular hemorrhage. Microscopic study of the lungs revealed collapsed alveoli, with multiple hemorrhagic foci and disseminated microabscesses formed by a necrotic material, cellular debris, and inflammatory cells. Similar lesions were seen in the esophagus, spleen, liver, and suprarenal glands ([Figure 1](#g01){ref-type="fig"}). Microscopic study of the placenta and umbilical cord showed the deposit of fibrin and leucocyte aggregates, which were consistent with an acute inflammatory process. *L. monocytogenes* was isolated in the amniotic and pleural fluids, and in the blood culture of the mother. After the microbiological results, the antibiotic regimen was changed to ampicillin. Further blood cultures resulted negative. Post-partum anamnesis revealed that the mother consumed cheese from a rural area some days before the delivery.

![Findings in the fetus necropsy. **A --** Macroscopic appearance of lungs. Brown coloured areas and dark spotting (hemorrhagic and necrotic foci) are seen (marked with white arrow heads); **B --** Cresyl violeta staining of lung parenchyma showing collapsed alveolar spaces, with hemorrhagic areas (arrow heads) and abscesses (black arrows); **C --** Cresyl violeta staining of liver parenchyma, showing a portal space with active inflammatory process (arrow heads), surrounded by three abscesses (black arrows); **D --** Cresyl violeta staining of adrenal gland showing a central abscess with other similar satellite lesions (black arrows).](autopsy-08-04e2018051-g01){#g01}

DISCUSSION
==========

Stillbirth is defined as no sign of life in a neonate at delivery.[@B009] It is considered late stillbirth when it occurs after the 28th week of gestation. The rate of stillbirths is 3-5 per 1000 births in high-income countries, where maternal or fetal infection accounts for 10-25% of them.[@B007]

Usually, maternal infections lead to stillbirth when they occur during the second and early third trimester of gestation. The most frequent microorganisms are summarized in [Table 1](#t01){ref-type="table"}.

###### Most frequent organisms causing stillbirth

  ------------------------------------------------------------------------------------------------------
  Organism                    Maternal disease        Cause of stillbirth
  --------------------------- ----------------------- --------------------------------------------------
  **Spirochetes**\            Syphilis\               Confirmed\
  *Treponema pallidum*\       Lyme disease\           Confirmed. U\
  *Borrellia burgdorferi*\    Leptospirosis           Confirmed. U
  *Leptospira interrogans*                            

  **Protozoa**\               Chagas disease\         Confirmed\
  *Tripanosoma cruzi*\        Malaria\                Confirmed\
  *Plasmodium* spp.\          Toxoplasmosis\          Confirmed. U\
  *Toxoplasma gondii*\        Q fever                 Confirmed
  *Coxiella burneti*                                  

  **Viruses**\                Erythema infectiosum\   Confirmed[^\*^](#TFN1){ref-type="table-fn"}\
  Parvovirus B19\             Various presentation\   Confirmed\
  Coxsackie A and B\          Polio\                  Confirmed. U\
  Polio virus\                Chickenpox\             Confirmed\
  Varicella zoster\           Measles\                Confirmed\
  Rubella\                    IDS                     [^\*\*^](#TFN2){ref-type="table-fn"}
  HIV                                                 

  **Bacteria**\               Asymptomatic\           Confirmed[^\*\*\*^](#TFN3){ref-type="table-fn"}\
  *Escherichia coli*\         Asymptomatic\           Confirmed\
  Group B Streptococcus\      Asymptomatic\           Confirmed\
  *Klebsiella* spp.\          Asymptomatic\           Confirmed\
  *Ureaplasma Urealyticum*\   Asymptomatic\           Confirmed\
  Enterococcus spp.\          Asymptomatic\           Confirmed\
  Bacteroidaceae\             Pelvic infection\       Confirmed. CR\
  *Neisseria gonorrhoeae*\    Pelvic infection\       Confirmed. CR\
  *Chlamydia trachomatis*\    Listeriosis             Confirmed
  *Listeria monocytogenes*                            

  **Fungi**\                  Thrush, vaginitis       Confirmed. CR
  *Candida albicans*                                  
  ------------------------------------------------------------------------------------------------------

Likely most common viral etiologic agent.

Associated Not likely causative.

Probably the most common cause. CR = case reports; HIV = human immunodeficiency virus; IDS = immunodeficiency syndrome; U = uncommon. Modified from McClure and Goldenberg[@B007].

Infection may cause stillbirth through various mechanisms, including severe maternal illness, direct fetal infection, and placental injury. Ascending gestational infections secondary to bacteria, such as *Escherichia coli*, group B Streptococcus, or *Ureaplasma urealyticum*, are well-recognized causes of stillbirth. Nevertheless, it is likely that intracellular bacteria have an underestimated rate of miscarriage and stillbirth,[@B008] specifically *L. monocytogenes*, which lacks substantial evidence of its physiopathogenic role due to the scarcity of information. Mylonakis et al.[@B010] reported a series of cases of 11 maternal listeriosis with 2 stillbirths secondary to the infection acquired in the second trimester of gestation. Monari et al.[@B011] reviewed 109 late stillbirths and reported 20 cases to be secondary to maternal infections; 2 of them were caused by *L. monocytogenes*. The cause of the fetal death secondary to late maternal infection is not well known due to the scarcity of published articles. Barikbin et al.[@B012] reported 16 cases of perinatal listeriosis, with a high incidence of neonatal disease (14/16) with 2 cases of fatal outcome (granulomatosis infantiseptica in one patient and septic shock in the other).

The importance of the early diagnosis of maternal listeriosis lies in the reduction of adverse fetal outcomes when prompt antibiotic treatment is started.[@B010]^,^[@B013] An important aspect to consider in the medical history is the previous ingestion of potentially contaminated food, which can be the clue for the diagnosis of maternal listeriosis. This information was present in up to 20% of cases of listeriosis in pregnancy.[@B006] In the present case, the mother ate soft cheese from a rural area a few days before the delivery, but this fact was overlooked during her first visits to the Emergency Department. Another critical fact to make an early diagnosis is the microbiologic assessment. The highest concentration of bacteria are found in the fetal lung and gut, suggesting that the infection is acquired in utero via the inhalation of infected amniotic fluid.[@B008] However, the isolation of Listeria in amniotic fluid is rare (≈10%).[@B010] In the present case, Listeria was isolated in the stillborn pleural fluid and amniotic fluid, but not in the maternal blood, which may be due to previous antibiotic administration. We believe it is better to use new molecular diagnostic techniques to detect listeriosis in this high-risk population. The real-time polymerase chain reaction has shown a high sensitivity for early (less than 24 hours) detection of Listeria, and it can detect the bacteria despite the previous administration of antibiotic treatment.[@B014]^,^[@B015]

This case is the paradigm of a preventable and treatable maternal and fetal disease with a fatal outcome. It is essential for the health care providers of pregnant women to be aware of the non-specific symptoms of listeriosis and to make a targeted anamnesis focusing on the consumption of potentially contaminated food (e.g. unpasteurized soft cheese, hot dogs, refrigerated meat spreads, unwashed raw fruits and vegetables). An early diagnosis can be achieved by detecting this potential source of infection, and prompt maternal antibiotic treatment will allow a better neonatal outcome.
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